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Description 
[PIPE TRAP] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93100195, filed on January 6, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a pipe trap. More particu- 
larly, the present invention relates to a pipe trap for a 
chemical vapor deposition system. 

[0004] Description of the Related Art 

[0005] Chemical vapor deposition (CVD) is a thin film deposition 
technique for forming a layer over a chip. In the CVD pro- 
cess, chemical reactants (in general, reactive gases) react 
inside a reaction chamber (or furnace) to form solid prod- 
uct on chips. Chemical vapor deposition has a wide appli- 
cation in the fabrication thin films on semiconductor de- 
vices. In general, conductive, semi-conductive or dielec- 



trie films are fabricated by performing chemical vapor de- 
position processes. Furthermore, because the material for 
forming the thin film layer in a chemical vapor deposition 
is formed by reacting reactive gases, both the crystallinity 
and stoichiometry of the thin film layer are better than 
one formed by a conventional sputtering method. Hence, 
chemical vapor deposition has become the principal thin 
film deposition tool in advance semiconductor production 
facility. 

[0006] However, when the reactive gases react to form solid ma- 
terial in a chemical vapor deposition process, a large 
amount of reactive material particles and byproducts is 
also produced. Thus, the reaction chamber (or furnace) is 
usually linked to a disc trap for filtering the reactive mate- 
rial particles and byproducts within the gaseous exhaust. 

[0007] pig. 1 is a section view showing the structure of a conven- 
tional disc trap linked to the reaction chamber (furnace) of 
a chemical vapor deposition system. As shown in Fig. 1, 
the disc trap 100 mainly comprises a disc trap body 110, 
a filtering plate 120 and a disc filter 130. The disc trap 
body 110 further comprises a base 112, a tube body 114 
and a fixed shaft 116. The tube body 114 is set up over 
the base 112. The tube body 114 has a gas inlet 114a and 



a gas outlet 114b. The fixed shaft 116 is set up on the 
base 112. The filtering plate 120 is set up inside the tube 
body 114 facing the gas inlet 114a. The filtering plate 120 
has a plurality of pores (not shown) for filtering reactive 
material particles within the gaseous exhaust. The disc 
filter 130 comprises a plurality of ring-shaped discs 132. 
The ring-shaped discs 132 are stacked together on top of 
the base 112 to form a hollow tube. 

[0008] when exhaust containing reactive material particles and 
reaction byproducts enter into the disc trap body 110 via 
the gas inlet 114a, a portion of the gases will pass 
through the filtering plate 120 into the disc filter 130 
while the remaining portion will pass directly into the disc 
filter 130. For the gases that pass through the filtering 
plate 120, reactive material particles having a size greater 
than the pores in the filtering plate 120 are trapped. Fur- 
thermore, there are gaps between the discs 132 of the 
disc filter 130. Therefore, the disc filter 130 is able to trap 
reactive material particles in the gases having a size big- 
ger than the gap so that most reactive material particles 
or impurities are removed when the gases exhaust from 
the gas outlet 114b. 

[0009] However, the conventional disc trap has the following dis- 



advantages: 

[0010] i. The exhaust gases entering the disc trap from the gas 
inlet travel directly to the disc filter so that the gas flow 
path is rather short. Since it is difficult to retain the reac- 
tive material within the exhaust within the disc trap for a 
longer period, the filtering efficiency is low. 

[° 01 1 ] 2. Although the disc filter has the capacity to hold back 
reactive material particles having a relatively large diame- 
ter, reactive material particles having a smaller diameter 
are free to go. Hence, the disc trap is a poor filter for 
small particles. 

[0012] 3_ The filtering plate is adjacent to the gas inlet of the disc 
trap. In fact, the filtering plate and the gas inlet separate 
from each other by 1.5cm only. Furthermore, the pores on 
the filtering plate are relatively small. If the exhaust gases 
contain a large quantity of reactive material particles and 
byproducts, some of the pores may be blocked by the 
particles and hence the gas inlet is choked. When the gas 
inlet of the disc trap is choked, time and money must be 
spent to decongest the inlet. Ultimately, productivity of 
the chemical vapor deposition system will drop. 
Summary of Invention 

[0013] Accordingly, at least one objective of the present inven- 



tion is to provide a pipe trap having a greater capacity for 
filtering out liquid state material and micro-particles from 
a gaseous exhaust. 

[0014] At | eas t a second objective of the present invention is to 

provide a pipe trap with a design that prevent the frequent 
obstruction of the gas inlet, thereby extending the life 
span of the pipe trap. 

[0015] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a pipe 
trap for filtering gaseous exhaust. The pipe trap mainly 
comprises a pipe trap body, a disc filter, a pipe and a plu- 
rality of mesh filters. The pipe trap body is a hollow body 
having a gas inlet and a gas outlet. The disc filter is set up 
inside the pipe trap body. The pipe is also set up inside 
the pipe trap body with one end of the pipe linked to the 
disc filter while the other end of the pipe linked to the gas 
outlet. Moreover, a portion of the pipe is located close to 
the gas inlet. The mesh filters are set up inside the pipe. 
Exhaust gases enter the pipe trap through the gas inlet 
and diffuse into the disc filter from the exterior sidewall 
of the pipe. After passing through the disc filters, the 
gases exit through the gas outlet. 



[0016] | n one embodiment of the present invention, the pipe trap 
body comprises a base and a tube body. The tube body 
sits on the base. The gas inlet and the gas outlet are 
formed on the tube body. Furthermore, the gas inlet is set 
up on one side of the tube body and the gas outlet is set 
up on the top surface of the tube body. 

[0017] in one embodiment of the present invention, the pipe trap 
body further comprises a fixed shaft set up on the base. 
The mesh filters are set up on the fixed shaft so that 
mesh filters are stationed inside the pipe. Furthermore, 
the periphery of the mesh filters may have a plurality of 
fastening elements for fastening the mesh filters into an 
integrated unit to facilitate the simultaneous mounting of 
all the mesh filters on the shaft. 

[0018] in one embodiment of the present invention, the disc filter 
comprises a plurality of ring-shaped discs. The ring- 
shaped discs stack on the base. The pipe is set up over 
the disc filter. Furthermore, the upper and lower surface 
of each ring-shaped disc has minute grooves running 
from the outer periphery to the inner periphery so that 
every gap of neighboring discs has a series of intricate 
gaps between their surfaces when the ring-shaped discs 
are stacked together. Hence, particles within a gas may be 



trapped and accumulated inside the gaps between every 
gap of adjacent discs. In addition, a plurality of spines or 
grooves may also be formed on the upper and lower sur- 
face of the ring-shaped discs to increase absorption sur- 
face area. 

[0019] | n one embodiment of the present invention, the ring- 
shaped discs stack up to produce a hollow stacked body. 
In addition, the ring-shaped discs have an alignment edge 
for aligning the stack of ring-shaped discs. Alternatively, 
some of the ring-shaped discs may stack over each other 
with all their alignment edges facing a first direction while 
some of the ring-shaped discs may stack over each other 
with all their alignment edges facing a second direction. In 
other words, the ring-shaped discs may stack together 
with their alignment edges all facing the same direction or 
some facing one direction and others facing an opposite 
direction. 

[0020] in one preferred embodiment of the present invention, the 
pipe has a flat surface facing the gas inlet for changing 
the flow direction of a portion of the gases at the gas inlet 
and absorbing some of liquid material within the gases. 
Furthermore, the portion of the pipe facing the gas inlet 
may include a plurality of partition plates for increasing 



the absorbing surface area and hence enhancing the ca- 
pacity to absorb liquid material in the gases. Obviously, 
the partition plates may also be positioned around the en- 
tire outer wall of the pipe. 

[0021] | n one preferred embodiment of the present invention, the 
distance from the wall of the pipe trap body close to the 
gas inlet to the pipe section facing the gas inlet is set to 
3cm, for example. 

[0022] | n one preferred embodiment of the present invention, the 
pore diameter in each mesh filter is different. Further- 
more, the mesh filters are laid out from the disc filter to 
the gas outlet of the pipe trap body such that the pore di- 
ameter of the mesh filters decrease towards the gas out- 
let. 

[0023] in brief, the pipe trap of the present invention has three 
filtering elements including a disc filter, a pipe and a 
mesh filter. Gaseous exhaust entering the pipe trap from 
the gas inlet passes sequentially through the pipe, the 
disc filter and the mesh filter before exiting the pipe trap 
through the gas outlet. Using this three-stage pipe trap, 
liquid material within the gases is absorbed first and then 
followed by micro-particles of decreasing diameters. Ulti- 
mately, a higher filtering efficiency is obtained. 



[0024] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 
the invention as claimed. 
Brief Description of Drawings 

[0025] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0026] pig. 1 is a section view showing the structure of a conven- 
tional pipe trap linked to the reaction chamber (furnace) 
of a chemical vapor deposition system. 

[0027] pig. 2 is a schematic cross-sectional view showing the in- 
ternal structure of a pipe trap according to one preferred 
embodiment of the present invention. 

[0028] Fig. 3A is a top view of the disc filter for the pipe trap ac- 
cording to the preferred embodiment of the present in- 
vention. 

[0029] Fig. 3B is a perspective view of the disc filter for the pipe 
trap according to the preferred embodiment of the 
present invention. 



[0030] pig. 4A is a perspective view of the pipe for the pipe trap 
according to the preferred embodiment of the present in- 
vention. 

[0031] pig. 4B is a perspective view of another pipe for the pipe 

trap according to the preferred embodiment of the 

present invention. 
[0032] Fig. 5 is a perspective view of the mesh filter for the pipe 

trap according to the preferred embodiment of the 

present invention. 
Detailed Description 

[0033] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0034] Fig. 2 is a schematic cross-sectional view showing the in- 
ternal structure of a pipe trap according to one preferred 
embodiment of the present invention. Fig. 3A is a top view 
of the disc filter for the pipe trap according to the pre- 
ferred embodiment of the present invention. Fig. 3B is a 
perspective view of the disc filter for the pipe trap accord- 
ing to the preferred embodiment of the present invention. 



Fig. 4A is a perspective view of the pipe for the pipe trap 
according to the preferred embodiment of the present in- 
vention. Fig. 4B is a perspective view of another pipe for 
the pipe trap according to the preferred embodiment of 
the present invention. Fig. 5 is a perspective view of the 
mesh filter for the pipe trap according to the preferred 
embodiment of the present invention. 

[0035] As shown in Fig. 2, the pipe trap 200 is suitable for filter- 
ing out micro-particles and liquid material suspended in a 
gaseous mixture. The pipe trap 200 mainly comprises a 
pipe trap body 210, a disc filter 220, a pipe 230 and a 
plurality of mesh filters 240. 

[0036] The pipe trap body 210 is a hollow body having a gas inlet 
212a and a gas outlet 212b. In this embodiment, the pipe 
trap body 210 comprises a base 212, a tube body 214 
and a fixed shaft 216, for example. The tube body 214 
and the fixed shaft 216 are set up on the base 212. The 
gas inlet 212a is formed on one side of the tube body 214 
and the gas outlet 212a is formed at the top surface of 
the tube body 214. In this embodiment, the tube body 
214 is a cylindrical body, for example. Obviously, the tube 
body 214 can be a rectangular tube, a pentagonal tube or 
a polygonal tube, for example. 



[0037] as shown in Figs. 2, 3A and 3B, the disc filter 220 is set 
up inside the pipe trap 210 over the base 212. The disc 
filter 220 mainly comprises a stack of ring-shaped discs 
222 so that a hollow space is created in the middle. In this 
embodiment, the discs 222 are stacked on the base 212. 
The pipe 230 is also set up inside the pipe trap body 210 
resting on the topmost disc 222 of the stack. The upper 
and lower surface of each disc 222 has a plurality of 
minute grooves (not shown) running from the outer pe- 
riphery to the inner periphery. When the discs 222 are 
stacked together, the grooves on the contact surfaces of 
every gap of neighboring discs 222 cross over each other 
at various angles to form intricate gaps. As gaseous ex- 
haust enters the disc filter 220 through these gaps, sus- 
pended micro-particles are trapped within the gaps. In 
addition, a plurality of spines 224 may be fabricated on 
the upper and lower surfaces of each disc 222 to increase 
absorbing surface area and enhance the filtering capacity. 
Similarly, a plurality of grooves (not shown) may be fabri- 
cated on the upper and lower surfaces of each disc 222 to 
increase absorbing surface area and enhance the filtering 
capacity. Furthermore, each disc 222 according to the 
present embodiment has an alignment edge for aligning 



the discs 222 to form a stack. As shown in Fig. 3B, the 
alignment edge of the disc 222 is a cut surface. The ring- 
shaped discs 222 are stacked together by aligning their 
alignment edges. Obviously, some of the ring-shaped 
discs can be aligned with their alignment edges facing a 
first direction while the remaining ring-shaped discs 222 
are aligned with their alignment edges facing a second di- 
rection. In other words, the ring-shaped discs 222 may 
stack together with their alignment edges all facing the 
same direction, some alignment edges facing one direc- 
tion and others facing an opposite direction, the align- 
ment edges alternately positioned or the alignment edge 
of each disc 222 freely set. Moreover, there is no restric- 
tion on the shape of the discs 222. The discs 222 can 
have a circular, polygonal or other irregular shape. 
[0038] As shown in Figs. 2 and 4A, the pipe 230 is a hollow tube 
with an area 232 that faces the gas inlet 212a. The area 
232 facing the gas inlet 212a is a flat surface (as shown in 
Fig. 4A) for changing the flow direction of gases coming 
in from the gas inlet 212a and absorbing liquid material 
within the gases. In addition, the distance from the wall of 
the pipe trap body 210 close to the gas inlet 212a to the 
pipe area 232 is set to 3cm, for example. Hence, the pipe 



230 is set up over the disc filter 220 such that one end is 
linked to the disc filter 220, the other end is linked to the 
gas outlet 212b and the pipe area 232 on the pipe 230 is 
positioned to face the gas inlet 212a. 

[0039] As shown in Fig. 4B, the area 232 on the pipe 230 facing 
the gas inlet 212a are designed to have a flat surface. In 
addition, the area 232 may include a plurality of partition 
plates 234 for increasing the absorbing surface area and 
the capacity for absorbing liquid material in the gases. 
Obviously, the partition plates 234 are just not limited to 
the flat area 232 of the pipe 230. For example, the parti- 
tion plates 234 can be formed on all the walls around the 
pipe 230. In addition, although the partition plates 234 
are vertically positioned on the pipe 230, the partition 
plates 234 can be positioned horizontally or in other types 
of orientation. Moreover, there is no restriction on the 
shape and size of each partition plate 234. 

[0040] As shown in Figs. 2 and 5, a plurality of mesh filters 240 
(only three are shown) is set up inside the pipe 230. The 
mesh filters 240 slide into the fixed shaft 216 and station 
inside the pipe 230. To facilitate the positioning of these 
mesh filters 240 on the fixed shaft 216, the edge of each 
mesh filter 240 has a plurality of fastening elements 242 



so that all the mesh filters 240 are joined together to form 
an integrated unit. 

[0041] jo illustrate the operation of the pipe trap 200, its appli- 
cation in a silicon dioxide chemical vapor deposition pro- 
cess (using tetra-ethyl-ortho-silicate (TEOS) as the reac- 
tive gas) is described. The pipe trap 200 of the present in- 
vention is connected to the gas exhaust outlet of a chemi- 
cal vapor deposition chamber (furnace). To perform the 
chemical vapor deposition, a reactive gas TEOS (Si(OC 2 H 5 ) 4 
(g) is passed into the reaction chamber (furnace). By heat- 
ing the reactive gas, solid silicon dioxide (Si0 2 (s)) are 
formed and deposited on a wafer surface. As the reactive 
gas is transformed into solid silicon dioxide, a large 
amount of reactive material particles and byproducts such 
as ethylene (C 2 H 4 (g)), water (H 2 0 (g)) is also produced. 
The pipe filter 200 at the gas exhaust outlet of the reac- 
tion chamber is specifically used to filter the reactive ma- 
terial particles and the byproducts. 

[0042] when the exhaust enters the pipe trap body 210 through 
gas inlet 212a, it first comes in contact with the area 232 
of the pipe 230 as shown in Fig. 4A or Fig. 4B so that the 
liquid state material (water H 2 0 (g)) is absorbed. Through 
the flat surface design of the area 232 of the pipe 230, a 



portion of the reactive gases travels down towards the 
bottom section of the pipe trap body 210 to enter the disc 
filter 220. Another portion of the exhaust is redirected by 
the arc surface outside the area 232 of the pipe 230 to 
move away from the gas inlet 212a before traveling down 
towards the bottom section of the pipe trap body 210 to 
enter the disc filter 220. The pipe 230 inside the pipe trap 
body 210 not only serves as a first filter for absorbing liq- 
uid state material from the exhaust, but also increases the 
flow path of exhaust inside the pipe trap body 210. With a 
longer flow path, the chance of reactive material retained 
inside the pipe trap body 210 is increased and the filter- 
ing capacity is improved. Furthermore, the distance from 
the wall of the pipe trap body 210 adjacent to the gas in- 
let 212a to the area 232 of the pipe 230 is set to 3cm, 
roughly twice the distance from the pipe trap body to the 
filtering plate in a conventional pipe trap. Therefore, the 
jamming of the gas inlet due to too much accumulation of 
reactive material particles and byproducts can be avoided. 
In other words, there is no need to spend a lot of time to 
clean up the gas inlet of a pipe trap. Ultimately, produc- 
tivity of the chemical vapor deposition system is im- 
proved. 



[0043] Because of the numerous gaps between adjacent discs 
222 in the disc filter 220, the disc filter 220 serves as a 
second filter for removing reactive particles within the ex- 
haust gases having a diameter greater than the gaps. 
Thereafter, the exhaust gases will pass through the mesh 
filters 240 within the pipe 230 sequentially. It should be 
noted that the diameter of pores in each of the three 
mesh filters 240 in Fig. 5 is different. The mesh filters 240 
are set such that the mesh filter with smaller pores are 
closer to the gas outlet 212b so that the gases are filtered 
incrementally. In other words, the mesh filters 240 re- 
move increasing fine reactive material particles so that the 
gas exiting from the gas outlet 214b contains the fewest 
and smallest reactive material particles and byproducts. 

[0044] Accordingly, the pipe trap of the present invention has 
three filtering units including a disc filter, a pipe and a 
mesh filter. Gaseous exhaust entering the pipe trap from 
the gas inlet passes sequentially through the pipe, the 
disc filter and the mesh filter before exiting the pipe trap 
through the gas outlet. Using this three-stage pipe trap, 
liquid material within the gases is absorbed first and then 
followed by micro-particles of decreasing diameters. Ulti- 
mately, a higher filtering efficiency is obtained. 



[0045] | n summary, major advantages of the pipe trap according 
to the present invention includes: 

[0046] i. The pipe trap has three filtering units including a disc 
filter, a pipe and a mesh filter. Through the three-stage 
filtering pipe trap, more and finer reactive material parti- 
cles and byproducts are removed so that filtering effi- 
ciency is improved. 

[0047] 2. The pipe within the pipe trap not only removes liquid 
state material from a gaseous exhaust, but also extends 
the gas flow pathway within the pipe trap body. Because 
reactive material is easier to trap, overall filtering capacity 
is increased. 

[0048] 3, The distance from the wall of the pipe trap body adja- 
cent to the gas inlet to the pipe is increased to 3cm (a big 
increase in buffering space). Hence, the jamming of the 
gas inlet due to too much accumulation of reactive mate- 
rial particles and byproducts can be avoided. 

[0049] it W i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 



scope of the following claims and their equivalents. 



